Up-regulation of a set of glycosyltransferase genes in human colorectal cancer.
The carbohydrate structures of glycoconjugates of cancer cells change markedly in comparison with those of noncancerous cells. We aimed to determine which glycosyltransferases are up-regulated or down-regulated in human colon cancer tissues in order for the dramatic change in carbohydrate structures to occur. The transcript levels of 12 glycosyltransferase genes were measured by a competitive reverse-transcription-PCR method in noncancerous and cancerous colorectal tissues. Eight well- to moderately differentiated and three poorly differentiated carcinomas were examined in comparison with noncancerous colon epithelial tissues adjacent to the carcinoma tissues. Two of the twelve glycosyltransferase genes, Fuc-TIV and ST3Gal II, were significantly up-regulated in all cancerous tissues regardless of the histologic features. Four genes, ST3Gal I, ST6Gal I, beta1,4GalT, and Core2 GnT, showed a tendency toward up-regulation, and a ST3Gal III gene showed a tendency toward down-regulation. The other genes, Fuc-TIII, Fuc-TVI, and ST3Gal IV, which were most abundantly expressed in colorectal tissues, did not show significant up-regulation except in the poorly differentiated carcinomas. The Fuc-TVII gene was expressed at a very low level and was not up-regulated, and the Fuc-TV gene was not expressed at all in the colorectal tissues. Interestingly, all of the 12 glycosyltransferase genes examined, except the Fuc-TV, Fuc-TVI, Fuc-TVII, and ST3Gal III genes, were markedly up-regulated in all of the poorly differentiated carcinomas. We concluded that multiple glycosyltransferase genes are up-regulated, probably leading to extensive glycosylation of glycoconjugates in colorectal cancer cells. Lastly, sialyl Lewis antigens, ie, sialyl Lewis x and a antigens, which are terminal epitopes of sugar chains and well known as tumor-associated antigens, were quantified by Western blotting analysis. Based on the levels of transcripts of the 12 enzymes together with the amounts of sialyl Lewis antigens, we concluded that Fuc-TIII, Fuc-TVI, and ST3Gal IV are mainly responsible for synthesis of the sialyl Lewis antigens in colon tissues, but are not responsible for the augmented expression of the antigens in colorectal cancers. The amounts of sialyl Lewis x and a epitopes on mucins in colon cancer tissues can thus be determined through combinatorial up-regulation of the multiple glycosyltransferase genes.